Background: Subjective quality of life (SQOL) is an established outcome measure in schizophrenia. In spite of the substantial proportion of elderly in the total schizophrenia population, evaluation of their SQOL and its determinants has been scarce and findings from epidemiological samples are lacking. Methods: We assessed SQOL in elderly Dutch patients with schizophrenia or schizoaffective disorder (n = 107; mean age 68 years), treated within a psychiatric catchment area. Demographic, clinical and social variables were evaluated for their impact on SQOL. Results: The mean SQOL score was 4.83, moderately surpassing the midpoint of the SQOL scale. Nearly half of all patients (47.7%) reported an overall favorable SQOL. Of the total variance in SQOL, clinical variables explained 50%, and social variables explained 16%, while demographic factors did not contribute. In multivariable analysis, less self-reported depressive symptoms, worse global neurocognition, and higher observer-based level of social functioning significantly predicted a higher SQOL, explaining 53% of the total variance. Conclusion: The relatively high level of SQOL in this epidemiological sample of elderly patients is in line with what has been reported for both older and younger schizophrenia populations. Depressive symptoms are a robust predictor of SQOL in late life schizophrenia, clearly outweighing psychotic symptoms. This finding has major clinical relevance, as depression is amenable to therapeutic intervention.
Introduction
Subjective quality of life (SQOL) is now an established outcome measure in the care of persons with schizophrenia (Awad et al., 2012) . SQOL refers to a person's sense of well-being and satisfaction with life. While aiming at a global perspective, it is generally seen as a multidimensional concept involving various life domains. Although the capacity for self-appraisal in individuals with psychotic disorders has been questioned due to their lack of insight and cognitive restrictions, it has been demonstrated that SQOL can be reported by schizophrenia patients with a high degree of reliability and concurrent validity (Voruganti et al, 1998) .
Identifying the critical factors that influence SQOL in schizophrenia has major clinical relevance, as it may help to design services and interventions that can assist patients in leading more fulfilling lives. Research of SQOL in schizophrenia has been hampered by disparities in definitions and measurements. Still, a number of variables associated with SQOL emerge from the existing literature. Psychiatric symptoms have consistently been found to relate negatively to SQOL, but they explain only a modest proportion of variance. A recent meta-analysis demonstrated that general psychopathology (e.g., depression, anxiety) contributes stronger to SQOL than positive and negative psychotic symptoms (Eack and Newhill, 2007) . While neurocognition is largely unrelated to SQOL (Tolman and Kurtz, 2012) , social cognition contributes to SQOL, with patients with a relatively unimpaired theory of mind reporting a lower SQOL (Maat et al., 2012) . Cross-sectional studies have suggested that favorable social factors (e.g., independent living, more social support) contribute to a higher SQOL (Yanos and Moos, 2007) . In the long-term, improvement in psychosocial factors appears to increase SQOL (Ritsner et al., 2012) . Furthermore, meeting unmet needs for care (as reported by patients) may cause SQOL to improve (Slade et al, 2005) .
In comparison, the number of studies dedicated to quality of life in late life schizophrenia has been modest. This stands in contrast to the substantial proportion of elderly in the total schizophrenia population (Meesters et al., 2012) , and the expected disproportionately rapid growth of their numbers in the next decades (Cohen et al., 2008) . A number of studies assessed specific aspects of quality of life in older schizophrenia patients, focussing for example on health-related functioning and well-being (e.g. Mittal et al., 2006) . A recent cross-sectional study (Folsom et al., 2009 ) of middle-aged and older community-dwelling patients with schizophrenia found older age to be associated with greater mental health quality of life, leaving open the possibility that quality of life may actually improve with aging.
To the best of our knowledge, only one study measured SQOL using a generic concept. Bankole et al. (2007) found a lower SQOL in elderly schizophrenia patients in New York (n = 198; mean age 62 years), compared to age-matched peers. Notably, the mean SQOL in the schizophrenia group was well above the threshold for a positive level of satisfaction and the absolute differences between the two groups were only modest. Of the 19 selected independent variables, in regression analysis six were significantly associated with a higher SQOL: fewer depressive symptoms, more cognitive deficits, fewer acute life stressors, fewer medication side effects, lower financial strain, and better self-rated health. Overall, the model explained 55% of variance in SQOL. However, the generalizability of these findings is uncertain, as the sample was restricted to community-living patients with early onset schizophrenia.
To expand our knowledge on SQOL in late life schizophrenia, we evaluated SQOL in an epidemiological representative sample of elderly patients with schizophrenia or schizoaffective disorder, aiming to include all individuals that were in contact with mental health services within a Dutch psychiatric catchment area. A number of demographic, clinical and social variables identified in the literature were evaluated for their impact on SQOL. We sought to answer the following questions:
(1) what is the level of SQOL and its variability among participants?, (2) which variables predict SQOL and to what extent do the predicting variables overlap in their effects on SQOL?, (3) what part of the variance in SQOL is explained by the combined variables?
Method

Participants
Data were derived from an observational, cross-sectional study of an epidemiological sample of older schizophrenia and schizoaffective patients. Details of the study methods are provided elsewhere (Meesters et al., 2011) . Briefly, between March 2006 and September 2008 we recruited 177 patients aged 60 years and over, within the psychiatric catchment area of the southern district of Amsterdam. A total of 107 patients were able and willing to provide written informed consent for the present study (Fig. 1) . Basic demographic and clinical characteristics did not differ between consenting and non-consenting patients, with the exception of female gender (χ 2 = 4.80; DF = 1; p = 0.03) and compulsory admissions (χ 2 = 7.01; DF = 1; p = 0.008), that were more frequent among non-consenting patients. In consenting patients diagnosis was confirmed through the Mini-International Neuropsychiatric Interview Plus (MINI-Plus; Sheehan et al., 1998) : 84 patients (78.5%) were diagnosed with schizophrenia (DSM-IV-TR: 295.10, 295.20, 295.30, 295.60, 295.90; American Psychiatric Association, 2000) , and 23 patients (21.5%) with schizoaffective disorder (DSM-IV-TR: 295.70). The study was approved by the Medical Ethics Committee of the VU University Medical Center, Amsterdam, The Netherlands.
Instruments
We documented three predictor variable domains (demographic, clinical, social), comprising 17 independent variables. Demographic data were derived from medical records and confirmed in the face-to-face interviews. Age at onset was defined as the earliest age at which in retrospect DSM-IV-TR criteria for the disorder were fulfilled (Meesters et al., 2012) . Psychiatric symptomatology was assessed by the Positive and Negative Syndrome Scale (PANSS; Kay et al., 1987) , the Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977) and the Beck Anxiety Inventory (BAI; Beck, 1990) . The PANSS consists of 30 items, rated by the interviewer on a scale from 1 (absent) to 7 (extreme). Total PANSS scores may range from 30 to 210. The positive and the negative PANSS subscales both comprise 7 items (scoring range 7 to 49). Symptomatic remission status was determined through a low score on eight individual PANSS items (severity criterion of the Remission in Schizophrenia Working Group; Andreasen et al., 2005) , with remitted participants in addition having had no psychiatric hospitalization in the previous six months (modified time criterion). The CES-D is a 20-item self-report scale, measuring the presence and duration of depressive symptoms during the previous week. Summation results in scores ranging from 0 to 60. The BAI is a 21-item self-report scale, that evaluates presence and intensity of anxiety-related symptoms during the previous week. Scores range from 0 to 63. Global cognitive status was assessed through the Mini Mental State Examination (MMSE; Folstein et al., 1975) . In addition, the presence of ten chronic physical disorders was evaluated (sum score 0-10).
To evaluate their social network, participants estimated the number of persons outside of their household, with whom they had regular and meaningful contact. Also, the number of persons (partner included, if present) who they experienced as being emotionally or materially supportive to them, was documented. Self-report of involvement in ten social activities was measured through the Social Participation Scale (Depla et al., 2003) , with scores ranging from 0 (no activities) to 20 (regular participation in all activities). The Social and Occupational Functioning Assessment Scale (SOFAS; American Psychiatric Association, Not able to provide consent (n = 28): -severely disturbed behaviour (n = 9) -strong denial of illness (n = 6) -backed out of services (n = 6) -language problem (n = 3) -serious physical illness (n = 2) -severe dementia (n = 1) -intellectual disability (n = 1)
Refusing to provide consent (n = 42): -at initial request (n = 35) -withdrawal during study (n = 7) Eligible for study inclusion (n = 177) Informed consent requested (n = 149)
Patients included in the study (n = 107) ) was scored by the interviewer, to assess the level of social functioning in the previous week. SOFAS scores may range from 1 to 100, with scores ≥61 indicating little or no social impairments.
SQOL was evaluated with the Manchester Short Assessment of Quality of Life (MANSA; Priebe et al., 1999) . The MANSA is a brief and modified version of the well-established Lancashire Quality of Life Profile (Oliver et al., 1997) , and is easily applicable in older patients. The instrument applies a generic concept of quality of life, assessing patient satisfaction with 12 aspects of life. Satisfaction is rated on 7-point rating scales, ranging from 1 ('could not be worse') to 7 ('could not be better'), with 4 ('alternately satisfied and dissatisfied') as a midpoint. The total MANSA score is the mean of the 12 individual item scores. The MANSA was completed in an oral interview.
Interviews were conducted by a psychiatrist (the first author) and two experienced psychiatric residents (diagnostic interview, PANSS, MMSE), and by three well-trained psychiatric nurses (other variables). Training for the PANSS included investigator meetings both at the start and during the study, with rating of videotaped interviews, followed by discussion and review of ratings. The internal reliability of the MANSA was good (Cronbach's alpha = 0.84). The Cronbach's alpha scores of the other employed scales were: PANSS total scale (0.81), PANSS positive scale (0.59), PANSS negative scale (0.75), CES-D (0.89), BAI (0.89), Social Participation Scale (0.74), MMSE (0.64).
Statistical analysis
To examine the relationship between the independent variables and SQOL, bivariate analyses were performed with the total MANSA score as the dependent variable. The explained variances accounted for by each of the three domains (demographic, clinical, social) were calculated. In multivariable analysis, we initially examined each domain, entering those variables which had attained a significance level of p b 0.10 in bivariate analysis. In addition, age and MMSE-score were entered, because of their theoretical importance in this elderly study population. The BAI score was not included in the multivariable analysis, as it was strongly correlated with the CES-D scale (Pearson's r = 0.72, p b 0.001). The number of confidants was also excluded, as it was highly correlated with the network size (Pearson's r = 0.58, p b 0.001). Next, all variables with p b 0.10 in the domain-specific analyses were entered in the final multivariable analysis. The dependent variable met assumptions of normality and homogeneity of variance. There was no collinearity among the independent variables. Data were analyzed using the Statistical Package of the Social Sciences (SPSS), version 20.0.
Results
Patient characteristics
Characteristics of the study sample are presented in Table 1 . The mean age of the participants was 67.9 years (range 60-94 years), two-thirds were women. A large majority (68.2%) lived independently, while 23.4% was living in psychiatric residential care (21.5%), or in a general residential facility (1.9%). 8.4% of the participants was hospitalized at the time of study. In one-third, the psychotic disorder developed after the age of 40. PANSS scores indicated that on average participants had comparatively mild levels of psychotic symptoms. MMSE scores demonstrated that most participants had no clinically significant global cognitive impairment; however, 15.9% of all participants had a MMSE score below 24. Of all participants 28% had either a very small or no social network outside of their household. The mean SOFAS score (52.4) corresponds to moderate difficulty in social functioning. Table 2 presents the single item scores on the MANSA, ranging from 4.53 ± 1.60 (life in general) to 5.10 ± 1.39 (personal safety).
Subjective quality of life
The mean score of all MANSA items was 4.83 ± 0.96. Nearly half of the patients (47.7%) reported an overall favorable quality of life (mean MANSA score ≥ 5). domain, the PANSS positive subscale score, the CES-D score, the BAI score and the number of chronic physical disorders were negatively associated with SQOL. In the social domain, the network size (large vs. small), the availability of a confidant/supportive person (1 person vs. none), the Social Participation Scale score and the SOFAS score were positively associated with SQOL. Of the total variance in SQOL, clinical predictors explained 50% (F = 12.8, df = 9, 105, p b 0.001), while social predictors explained 16% (F = 4.41, df = 6, 106, p = 0.001). Demographic predictors did not significantly contribute to SQOL variance (F = 1.04, df = 7, 105, p = 0.41). In multivariable analysis (Table 4) 
Predictors of subjective quality of life
Discussion
Subjective quality of life
In this epidemiological cohort of elderly patients with schizophrenia or schizoaffective disorder, the mean SQOL score was 4.83, moderately surpassing the midpoint of the 1-7 scale. Nearly half of all participants (47.7%) reported to experience a global favorable SQOL. The variation between the individual SQOL-domains was only modest. The high level of SQOL is notable, but compares well to what Bankole et al. (2007) reported in their convenience sample of older communityliving patients in New York City. Relatively high levels of SQOL have also been found in younger schizophrenia patients (Katschnig, 2000) . In addition, patients with schizophrenia generally rate their SQOL as more favorable than those with mood and neurotic disorders, while in all three disorders a positive association between age and SQOL has been demonstrated (Priebe et al., 2010) . SQOL relates to the gap between the aspirations of an individual and his/her perceived reality. Comparisons with one's original ambitions, as well as comparisons with the life situation and achievements of others, influence appraisal of SQOL. Internal standards of comparison are subject to change over time, as patients adjust to their disorder and its consequences (Franz et al., 2000) . As a result, while living in conditions that may seem adversarial and unpleasant to others, patients can nevertheless be relatively satisfied with their life. This is reflected by the low correlations between SQOL and objective indicators of quality of life in schizophrenia (Priebe, 2007) . In elderly populations, a survivor bias may also come into play, as it is well conceivable that higher functioning patients stand a better chance to survive into old age. A longitudinal study design would be needed to further clarify the relation between aging and SQOL in schizophrenia.
Predictors of subjective quality of life
In bivariate analysis, nine of the 18 variables predicted SQOL significantly (p b 0.05). In the clinical domain, having less positive, depressive or anxiety symptoms related to a higher SQOL. In the social domain, a larger network size, presence of a confidant person, greater social participation, and higher level of social functioning were associated with a higher SQOL. In the final multivariable analysis, having less depressive symptoms and better social functioning were the remaining predictors of a higher SQOL. In addition, a significant effect of global neurocognition was found in the multivariable analysis, with worse cognitive functioning predicting a higher SQOL.
Mood symptoms accounted for a large amount of SQOL variance (38%). Levels of self-reported depressive symptoms in our sample were relatively high, with 46.2% of the patients scoring above the threshold for clinically relevant depression in the general population (CES-D score ≥ 16). In contrast, individual participants with higher CES-D scores generally did not fulfil the DSM-IV criteria for major depression, a finding which has been reported before in elderly schizophrenia patients (Jin et al., 2001) . Bankole et al. (2007) also found that higher self-reported depression was associated with a lower SQOL, although depressive symptoms explained less variance in their study than in ours. The same holds true for younger schizophrenia patients, for whom the influence of depressive symptoms on SQOL has consistently been demonstrated, but with smaller impact than in our study (Eack and Newhill, 2007) .
The relationship between self-reported depressive symptoms and SQOL needs to be evaluated cautiously. First, a potential bias may be involved, as SQOL and self-reported depressive symptoms may partially reflect the same underlying affective state (Priebe, 2007) . Next, while depressive mood may lead to a lower SQOL, experiencing a lower SQOL may in turn generate negative affective consequences. The cross-sectional design of our study prohibits further interpretation of causality. However, evidence from prospective studies in younger schizophrenia patients suggests that recovery of concurrent depression leads to improvement of quality of life (Tollefson and Andersen, 1999; Conley et al., 2007) . A predictive effect of global neurocognition on SQOL became apparent only in the multivariable analysis, demonstrating that this effect implied interaction with other variables. In separate analysis (data not shown), we found that this mainly involved the level of depressive symptoms, with participants with both low MMSE and CES-D scores reporting a relatively high SQOL.
With a more modest magnitude, higher observer-based levels of social functioning also predicted a higher SQOL. Social functioning is a multifaceted phenomenon with a variety of interacting factors (e.g., social support, coping style), implicating a complex relationship between social functioning and SQOL. In younger schizophrenia patients, the contribution of social variables to SQOL has been demonstrated (Yanos and Moos, 2007) , and psychosocial treatment strategies have reported clear improvements in SQOL (Björkman and Hansson, 2007) . In contrast, in late life schizophrenia this area has received little attention (Bartels and Pratt, 2009 ).
Strengths and limitations
The clinical relevance of our findings is strengthened by the epidemiological design of the study, as we aimed to recruit all treated patients within a psychiatric catchment area. We included community-living as well as institutionalized patients, and set no restrictions to the age at onset of their disorder. However, our findings only concern patients who were able and willing to consent to participate in this research. Specifically the view of patients with higher symptom levels may have been missed in this respect. The administration of the SQOL instrument in an oral interview may have prompted some participants to answer questions in a socially desirable manner. However, we preferred this method to enhance the reliability of self-report, given the frailty of the population under study. Another limitation of the present study was the use of multiple comparisons, which increased the probability of type 1 errors. However, when the chance of incorrectly producing a difference on an individual test (a type 1 error) is reduced, the chance of making a type 2 error is increased, which implies that no effect or difference is declared, while in fact there is an effect. Therefore, we have not made the Bonferroni correction.
We consider the fact that our final model explained 53% of variance in SQOL as an indication of the robustness of this model. Nevertheless, it also indicates that other factors relating to SQOL have major relevance. Personal coping styles (Cohen et al., 2011) and stigmatization (Depla et al., 2005) are examples of other potentially relevant variables. In a previous publication on this cohort, we reported a substantial correlation between SQOL and the number of unmet needs for care as perceived by the patients (Meesters et al., 2013) . However, in the present study we did not include unmet needs as a predictor, as the extensive overlap of the domains measured in SQOL and in the assessment of needs substantially impairs the discriminant validity of these two concepts (Reininghaus and Priebe, 2012) .
Conclusion
Our study indicates that in late life schizophrenia depressed mood and social functioning are among the relevant predictors of SQOL. Depressive symptoms appear to be a more important source of distress than psychotic symptoms, on which treatment traditionally tends to focus. Pharmacological and/or psychosocial treatments for syndromal as well as subsyndromal depression may prove fruitful for improving SQOL among this population (Kasckow et al., 2010) . Next, an emerging body of literature suggests that various forms of psychosocial rehabilitation offer promising starting points for targeting SQOL in elderly schizophrenia patients (Bartels and Pratt, 2009) . Regarding future research, qualitative study methods can offer a more sophisticated approach to further explore SQOL and its determinants (Shepherd et al., 2012) .
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